ABSTRACT -There has been few reports on electroneuromyography (ENMG) changes in hypothyroidism. The objectives of the present study were to investigate the frequency of ENMG abnormalities in hypothyroidism and correlate them with neurological signs and symptoms and muscle enzyme levels; and to compare latency, amplitude and nerve conduction velocity from selected nerves with controls. Sixteen patients suffering from primary hypothyroidism were submitted to ENMG before treatment. ENMG abnormalities were found in 87.5% of the patients; 46.6% had myopathy and 43.7% had carpal tunnel syndrome. There was no case of polyneuropathy. A clear-cut clinical, laboratorial and ENMG correlation was observed in patients with myopathy and carpal tunnel syndrome. The patients showed a significant tendency of nerve conduction slowness as compared with controls. The findings are in accordance with the well-known nerve and muscle damage in hypothyroidism.
be considered that the real incidence of muscle dysfunction may be underestimated. Hyposthesia 13 , pain and paresthesias 2 ' 4 , deep reflexes hyporreplexia, atrophy, hyposthesia and disautonomy 2 may be present in hypothyroidism. The electrophysiological diagnosis of peripheral neuropathy reaches 72% of cases in some series 1 . The real prevalence of hypothyroidism neuropathy and/or myopathy depends on the diagnostic criteria used, either clinical, electrophysiological, laboratorial, structural or combined. In addition, most available data published are case reports. In only few of them the prevalence of such disorders was infered.
The objectives of the present study are: to report the prevalence of clinical, laboratorial and electroneuromyography (ENMG) alterations related to nerve and/or muscle lesions in hypothyroidism; to estimate the prevalence of hypothyroidism neuromuscular disorders defined by ENMG criteria; to relate them to signs and symptoms of PNS dysfunction; and compare mean values of some selected topics of nerve conduction studies between patients and controls.
MATERIAL AND METHODS
Sixteen patients (14 women and 2 men), mean age of 43 years (23-70) with primary hypothyroidism of various etiologies were evaluated before any treatment.
Endocrinological diagnosis was based on anamnesis, physical examination, determination of basal serum levels of T3, T4, free T4 and TSH (RIE method, DPC kits) and 30 and 60 minutes after injection of 200 mg of TRH (EPM, FUNDAP), and detection of antithyreoglobulin and antiperoxidase antibodies (hemagglutination).
Inclusion criteria were : low T3 and T4 and elevated TSH levels; normal T3, low T4 and high TSH levels, and finally normal T3, T4 and TSH basal levels, with TSH obvious elevation 30 minutes after TRH injection. Patients with high serum glicose levels, diabetic or not, with history of contact with toxic substances to the nerve and muscle including alcohol or with other obvious causes of neuromuscular disease were excluded.
The ENMG study included: 1) Motor nerve conduction studies -Determination of motor latency (ML), motor amplitude (MA) and motor conduction velocity (MCV) in peroneal, tibial, median and ulnar nerves bilaterally (including MCV df ulnar nerve through the elbow). 2) Sensory nerve conduction studies -Determination of sensitive latency (SL), sensitive amplitude (S A) and sensitive conduction velocity (SCV) of sural (antidromic), radial, median and ulnar (orthodromic digit 1 through 5 -wrist) nerves bilaterally. Latencies and SCV between the median and ulnar nerves after stimulus to the 4 th finger were compared. Palm-wrist conduction velocity of median nerve was also determined (stimulus 8 cm distal to active electrode on the wrist). 3) Latency and amplitude of H reflex of tibial nerve bilaterally were determined, and also a righ-left comparison was performed. 4) Minimal latency determination of F waves of left ulnar and tibial nerves. 5) Electromyography • Nerve conduction studies were followed by concentric needle examination of the tibialis anterior, quadriceps and deltoid muscles. Gastrocnemius, abdutor pollicis brevis, abdutor digitis minimi and flexor carpi ulnaris were also studied in selected cases with putative myopathy, carpal tunnel syndrome or ulnar neuropathy, respectively.
Examinations were performed using a 2 channel Nihon Kohden Neuropack 2 electromyography apparatus. Room temperature was maintained above 25"C. The same examinator collected data. Superficial electrodes were employed for both stimulus and register (Nihon Kohden).
Peripheral neuropathy was considered when 3 or more parameters were found abnormal in at least 3 different nerves.
Lesion of the median nerve at the wrist (carpal tunnel syndrome, CTS) was established based on absolute values of distal motor and/or sensory latencies; SCV between digit-wrist and/or palm-wrist; and comparative values of latencies and SCV between median and ulnar nerves after stimulus to the 4 th digit.
Mean values of ML, MA and MCV of peroneal nerve, H reflex latency; tibial nerve F wave minimal latency; ML, MA and MCV of median nerve; ML, MA and MCV through elbow of ulnar nerve; SL, SA and SCV of sural nerve; SL, SA and SCV 4 finger wrist and palm-wrist of median nerve; and finally SL and SCV of ulnar nerve, after stimulus to the 4" 1 finger, were compared to mean values obtained from 54 healthy controls (mean age of 39 years) by Student t-Test at a significance level of 5%.
The following muscle enzymes levels were determined: CPK -Klin and col., BPC; CPK -MB -Wiirzbury and col., Merck; LDH -Chemil and col. method, Merck; Aldolase -Sibley and col., BMB.
RESULTS
Increased basal TSH or abnormal elevation after TRH injection confirmed the diagnosis of hypothyroidism in all but 2 patients Cases 5 and 12. In Case 5, low levels of T3, T4 and free T4, in addition to the presence of antithyroid antibodies and concordant symptoms, stablished the diagnosis. In Case 12, T3, T4 and free T4 were at normal levels and diagnosis was based on symptoms and the presence of high levels of antibodies. In both cases TRH test was not available.
Cramps was the most refered symptom (43.7%) followed by paresthesias on hands (68.7%), weakness (62.5%), dysphagia and/or dysphonia (50%), stiffness (43.7%), ptosis (25%), diplopia and muscular hypertrophy (12.5%).
At neurological examination hypo or arreflexia was mostly noted (81.2%) followed in frequency by : muscle pain (37.5%), Tinnel sign after percussion of median nerve at the wrist (31.2%), distal hyposthesia on median nerve distribution (12.5%) and muscle weakness (12.5%). The acuillean reflex was abolished in 31% of the patients and hypoactive in 31%. Biceps, triceps and patellar reflexes were found diminished in 56%, 31% and 25% of the cases respectivelly. Table 1 lists the findings on nerve conduction studies. Reduction or abolition of SA was the most frequent finding (68.7%). CTS was established in 43.7% of the cases.
At Table 2 EMG results can be seen. Myopathic pattern was noted in 46.6% of the patients.
Concomitance of myopathy and CTS as seen by ENMG, occurred in 25% of the cases (Table 3) .
Increased levels of muscle enzymes were found on 54,5% of the cases and in 36,3% of them only CPK was above normal level.
In all patients that we found some evidence of myopathy by ENMG, related symptoms were present. Weakness was detected on physical examination in only 28.57% of the cases and muscle enzymes levels were increased in 42.85%. In the two cases presenting weakness at physical examination, myopathy was confirmed by EMG and probably by muscle enzymes elevation. Symptoms were found alone in 40% of cases.
In 71.42% of our cases with median nerve lesion at the wrist (CTS) as seen by ENMG, related symptoms were present. Concomitance of neurological signs was also noted in 71.42% of our cases. Subclinical involvement was found in 14.28% of cases by ENMG. Table 4 shows the comparison of mean values of some selected items of nerve conduction between patients and controls. Significant differences were found for ML of peroneal and median nerves, SL of sural nerve and SCV of sural and median nerves in the group of patients.
DISCUSSION
Concerning the neurological involvement, its prevalence can hardly be compared with previous literature. Cramps were mostly refered (75% of cases). It is mentioned in one third of cases in other series 319 . Paresthesias were found in 68.7% in accordance with 47% and 64% found in other series 2, 4 . The prevalence of muscle weakness seems to vary widely in such patients (47% 2 , 64% 4 ). In the present study, 62.5% of the patients complained of weakness. The actual incidence of weakness remains to be determined. To the best of our knowledge, percent incidence of other neurological symptoms have not been reported.
At neurological examination, hyporreflexia was mostly noted (81.2%), in contrast to 33% 2 ,4%
cases by others 1318 . For the remaining signs no comparison was possible in view of the lack of mention of prevalence in the series reviewed although they were consistently refered in case reports. Dysphonia, ptosis, diplopia, muscle hypertrophy and abnormal gait were never observed on neurological examination either because they were relapsing symptoms or misunderstood by the patients. Also, muscle weakness was reported in 62.5% of the cases and found at examination only in 6.25%. The remaining patients probably refered asthenia. Paresthesias (68.7%) were followed by hyposthesia in 12.5% of cases only. Myalgia (37.5%) may be related to forms resembling polymyositis as it is refered in the literature 21 .
As far as nerve conduction findings are concerned, reduction or abolition of SA was noted in 68.7%. Median nerve compromise at the wrist (CTS) was the second most frequent finding and accounted for the majority of abnormalities of SA. Technical problems must also be taken into account in myxedematous patients in this respect. The use of comparative values of SL and SCV provided more accurate diagnosis of CTS. Murray and Simpson 16 detected only CTS but they studied exclusively median and ulnar nerves. Other authors found a more widespread neuropathy 2,7 "-1222 - 26 .
Begin et al. 1 defined polyneuropathy whenever 2 values were found abnormal on nerve conduction study. This was present in 72% in their series. We employed more strict criteria in order to avoid misinterpretation of technical artifacts. None of our cases was considered as having polyneuropathy. However, some authors have reported primary demyelination 618, 23 and others secondary demyelination 111517 on nerve biopsies.
Muscle involvement was established at needle examination in 46.6% of cases. Scarpazelos et al. 22 refered 27.45% and Rao et al. 20 70%. The real incidence remains undetermined.
The association of myopathy and CTS (25% of our cases) is well known 12,20 ' 22,24 26 .
Muscle enzymes levels might be related to the metabolic disturbance of hypothyroidism rather than to muscle lesion.
Comparing mean values of latencies and amplitudes from nerves of patients and controls, a significant slowness of nerve conduction in the patients group was found, (significative greater SL and shorter SCV in some nerves in the patients group).
Amplitude values were not found significantly different in patients, probably reflecting the axonal integrity. This slowness of nerve conduction may represent the more widespread nerve involvement otherwise mentioned and not recognized by our ENMG criteria as polyneuropathy and might justify the presence of hyposthesia and paresthesias in 93.7% of our patients. Fincham and Cape 7 making the same comparison, also found a significant difference for median and ulnar nerves conduction. Rao et al. 20 , found it only in the median nerve.
Thyroid hormones levels were not compared to ENMG as all alone they could not be considered good indicators of the disease severity. In previous studies such a correlation was not detected 3, 16, 22, 25 .
CONCLUSIONS
1. ENMG was found abnormal in 87.5% of cases. In 62.5%, myopathy (46.6%) or CTS (43.7%) was established.
2. In all cases defined as myopathy by EMG, symptoms were present, abnormal neurological examination was found in 28,57% of them and high muscle enzymes levels in 42.85%.
3. No case of putative polyneuropathy was recognized by our ENMG criteria. 4. 71.42% of cases classified as CTS by ENMG had symptomatology and with the same incidence, Tinel sign and median nerve territory hyposthesia were observed.
5. The comparison of mean values of some topics of ENMG between patients and controls characterised the slowness of nerve conduction in patients, overpassing the median nerve territory. 6. The high incidence of myopathy and CTS defined by ENMG and their concordance with symptoms and physical examination, clarifies nerve and muscle damage in primary hypothyroidism and justifies its inclusion in the differential diagnosis of secondary myopathy and/or neuropathy, entrapment types included, overall because it prompts efficient treatment when early in the course of illness.
